CITRIC ACID CYCLE OVERVIEW (all carried out in mitochondrial matrix)
-Citric acid cycle is also called Krebs cycle or tricarboxylic acid (TCA) cycle.
-Citric acid cycle is the process that the pyruvate produced in glycolysis is further oxidized to 3CO 2 to produce 4NADH, FADH 2 and GTP (ATP). The NADH and FADH 2 are utilized to produce the "energy currency" ATP in oxidative phosphorylation. 2. METABOLIC SOURCES OF ACETYL-COENZYME A -Pyruvate is converted to acetyl-CoA before entering the citric acid cycle.
-The function of coenzyme A is a carrier of acetyl and other acyl group.
-Acetyl-CoA is a "high-energy" compound since it has a "high energy" S~C bond which releases ∆G°' = -31.5 kJ/mol by hydrolysis.
Acetyl-coenzyme A (acetyl-CoA)
Acetyl group 3. The acetyl group is transferred to CoA to yield acetyl-CoA and dihydrolipoamide-E 2 .
Dihydrolipoamide-E 2 is oxidized by dihydrolipoyl dehydrogenase (E 3 )
5. Reduced E 3 is reoxidized by NAD + . Initially the enzyme's sulfhydryl groups (-SH) are reoxidized by the enzyme-bound FAD, yielding FADH 2 , then FADH 2 is reoxidized by NAD + , producing NADH.
Takusagawa's Note
The lipoyllysyl arm transfers intermediates between enzyme subunits -Lipoyllysyl arm is quite long (14 Å).
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Lipollysyl arm (fully extended)
Arsenic compounds are poisonous because they covalently bind to the vicinal (adjacent) dithiols of dihydrolipoamide. kJ/mol)). Thus, the oxidation of alkane to alkene is just enough to reduce FAD to FADH 2 , but not enough to reduce NAD + to NADH + H + (∆G°' = 61 kJ/mol).
-The oxidation of alcohol to aldehyde (or ketone) produces more energy than the above case. -However, the following two reasons, this reaction occurs.
Aldehyde or ketone Alcohol
1.
[Oxaloacetate] is very low at equilibrium, i.e., RTlnK eq becomes negative where
] oxaloacetate NADH malate NAD + < 1, i.e., lnK eq < 0.
2. The subsequent reaction (formation of citrate from oxaloacetate and acetyl-CoA) that is highly exergonic pulls this reaction since the hydrolysis of "high-energy" thioester bond of acetyl-CoA releases ∆G°' = -31.5 kJ/mol energy. This is a reason why acetyl-CoA enters the citric acid cycle. When the citric acid cycle intermediates are transported too much as precursors, the concentration of oxaloacetate is very low. In this case, it is necessary to replenish citric acid cycle intermediates. The main reaction is: -Pyruvate + CO 2 + ATP + H 2 O ↔ oxaloacetate + ADP + P i
I. Integration of the citric acid cycle
The citric acid cycle is truly at the center of metabolism -Reduced products: NADH and FADH 2 are reoxidized to produce ATP. -The citric acid intermediates are utilized in the biosynthesis of many vital cellular constituents.
